First Report of a 16SrIX Group ('Candidatus Phytoplasma phoenicium'-Related) Phytoplasma Associated with a Chrysanthemum Disease.
In November 2010, approximately 2% of the chrysanthemum (Chrysanthemum morifolium) cv. Paniz plants showed numerous small leaves in the top and stunting in a field collection of the National Research Center of Ornamental Plants in Mahallat, Iran. Next to these plants, some plants of the same collection showed leaves with a reddish and/or chlorotic discoloration around the veins. The observed symptoms were believed to represent infection by a phytoplasma and/or a viroid. Two plants with each type of the symptoms were individually analyzed. Using a total RNA extract from diseased leaves, RT-PCR with primer pairs targeting all known pospiviroids, including Chrysanthemum stunt viroid (CSVd) (3), were negative. Purified DNA was examined for the highly conserved phytoplasma 16S rRNA gene by nested-PCR using the universal primer sets P1/P7 and R16F2n/R16R2 (2). Fragments of 1.2 kb, obtained only from the plants with the small leaves and stunting, were sequenced and one of these sequences, which were identical, was deposited in GenBank (Accession No. KC176800). BLAST analysis of the chrysanthemum phytoplasma sequence exhibited 99% identity to Candidatus Phytoplasma phoenicium (Ca. P. phoenicium) species of the 16SrIX group. Subsequently, in silico RFLP analysis of the nested PCR product with the pDRAW32 program using AluI and TaqI restriction sites used for 16SrIX subgroups A, B, C, D, and E indicated that the 16SrIX chrysanthemum isolate belonged to subgroup D (1). Recently, based on GenBank sequences, several strains of Ca. P. phoenicium have been isolated and identified from diverse host species like Lactuca serriola, L. sativa, Solanum lycopersicon, Sonchus sp. [16SrIX-E], Carthamus tinctorius, and Prunus amygdalus [16SrIX-B] (4) in Iran. The vector species transmitting Ca. P. phoenicium to C. morifolium still needs to be identified. The leafhopper Neoaliturus fenestratus may be a potential vector as it is an often encountered efficient transmitter vector of 16SrIX group phytoplasmas in Iran (2). Next to the susceptibility of chrysanthemum to members of aster yellows, stolbur, and Ca. P. aurantifolia phytoplasma groups, this is, to our knowledge, the first report of a 16SrIX group member infecting chrysanthemum. The detection of this phytoplasma in chrysanthemum can form a new threat to this crop and other ornamentals in the Mahallat flower production region. References: (1) R. E. Davis et al. New Dis. Rep. 20:35, 2010. (2) M. Salehi et al. Plant Pathol. 56:669, 2007. (3) J. Th. J. Verhoeven et al. Eur. J. Plant Pathol. 110:823, 2004. (4) M. G. Zamharir. Afr. J. Microbiol. Res. 5:6013, 2011.